Seventeen pink-pigmented strains of the genus Thermus were isolated from samples collected from thermal areas of Iceland. The strains were examined by using phenotypic characterization and DNA:DNA homology and were compared with recognized strains. Visually, the strains could be divided into three groups based on their pigmentation; however, spectroscopic studies of the pigments indicated little difference among them. Most strains required a vitamin supplement for growth and used fructose, maltose, mannose, or sucrose as the sole carbon source. In the presence of nitrate, two strains were able to grow under anaerobic conditions. The optimum growth temperature was 60°C; growth did not occur at 30 or 70°C.
Pink-pigmented, thermophilic gram-negative rods were originally isolated from hot springs (70 to 93°C, pH 6.5 to 7.3) in the Kamchatka Peninsula, USSR, and named Thermus ruber (13) . The name was revived by Loginova et al. (14) to designate the type strain described in the original paper. The cells were described as gram-negative nonmotile rods 3 to 6 ,um in length and 0.5 to 0.8 ,um in diameter, with a minimum growth temperature of 35 to 40°C and a maximum growth temperature of 70°C. In this paper we describe pink-pigmented strains isolated from samples collected from hot pools in Hveragerthi, Iceland. The strains were compared with the type strain of T. ruber isolated in the USSR to determine whether the red-pigmented Thermus isolates vary with different geographical locations, as has been suggested for yellow-pigmented strains (10) . Phenotypic characterization was carried out by the method of Munster et al. (15) and by DNA-DNA reassociation with the type strains of T. ruber and Thermus aquaticus, using the filter hybridization technique of Dent and Williams (7) .
MATERIALS AND METHODS Strains, sampling, and media. Thermus strains are listed in Table 1 . In October 1984, samples of mud and water were collected in 1-oz (ca. 28.35-g) bottles from eight thermal pools in the center of Hveragerthi in Iceland. The samples were transported to London without refrigeration and then were stored for 2 weeks at 4°C before isolation. The sample tubes were shaken, and 0.5 ml of each sample was transferred to 10 ml of Thermus medium (2) and incubated for 48 h at 60°C. Samples from tubes showing evidence of growth were inoculated onto Thermus agar (2) and incubated in sealed bags for 24 h at 60°C. The plates were examined for pink colonies, and after three serial transfers of single colonies, a collection of 17 independent isolates were established (Table 1) . Comparative studies were made with T. ruber (13, 14) . All the strains were maintained as frozen suspensions in 10% (vol/vol) glycerol at -80°C. Thermus liquid medium and Thermus agar (2) (24) , with 0.01% (wt/vol) potassium tellurite. Strains were tested for casein and starch hydrolysis by the methods of Munster et al. (15) . Gelatin hydrolysis was studied by adding gelatin disks (Oxoid Ltd., Basingstoke, United Kingdom) to 15-ml volumes of Thermus medium which had each been inoculated with a single colony from an overnight plate culture. The cultures were examined after 1 and 3 days of incubation at 60°C. The hydrolysis of elastin, fibrin, and hide powder azure was measured by the methods of Hudson et al. (10) . DNase activity was tested by the method of Jeffries et al. (11) . After 48 h, the cells were washed from the plates, which were then flooded with 0.1 M HCI. A zone of clearing around or underneath the area of growth was scored as a positive result. The hydrolysis of Tween 80 was examined by the method of Degryse et al. (6) . Oxidase (cytochrome c oxidase) and catalase activities were examined by using overnight cultures grown on Thermus medium by the methods of Skerman (22) and Kovacs (12) .
The antibiotic sensitivities were examined (Table 2 ) by using cells from overnight plates suspended in 2 ml of Thermus medium. The optical density at 540 nm was adjusted to 1.0 with sterile medium to standardize cell density, and 0.1 ml of the suspension was then spread over the surface of an agar plate and allowed to dry. Antibiotic sensitivity disks (Oxoid) were applied to the agar, and the plates were incubated at 60°C for 16 to 20 h before the zones of growth inhibition were measured.
Spectrophotometric comparison of pigments. Cells were scraped from plates of Thermus agar which had been incubated at 60°C overnight and freeze-dried. The residue was suspended in methanol and centrifuged at 5,000 x g for 10 min. Clear extracts were scanned in 1-cm-light-path quartz cuvettes against a methanol blank with a Pye Unicam SP1800 spectrophotometer set between 360 and 700 nm.
Isolation of DNA and determination of mean base composition. Strains were grown in Thermus medium overnight in shake flask culture at 60°C (T. ruber) or 65°C (other Thermus isolates). Cells were centrifuged at 8,000 x g and stored at -20°C. The frozen cells were suspended in distilled water and incubated with 30 mg of protease (Sigma Chemical Co., Poole, United Kingdom) per 100 ml and 30 mg of lysozyme (Sigma) per 100 ml for 1 h at 37°C. The protease was preincubated at 37°C for 1 h to destroy nucleases. Lysis was completed by adding 1/10 of a volume of 4% sodium dodecyl sulfate to the suspension, which was then shaken for 15 min with one-half its volume of chloroform containing 4% isopentanol. After centrifugation for 10 min at 10,000 x g, the viscous aqueous supernatant was removed, and DNA was spooled out on glass rods with 2 volumes of cold ethanol. The DNA was redissolved in 0.1x standard saline citrate (SSC; 1x SSC is 0.15 M NaCl plus 0.015 M sodium citrate) and incubated with 5 mg of RNase per 100 ml at 37°C for 1 h. The RNase was pretreated by heating at 80°C for 10 min to inactivate any DNase. After further treatment with predigested protease, 1/10 of a volume of 2% deoxycholate was added, and the DNA solution was incubated for 1 h further at 37°C and overnight at 4°C. The DNA was purified by centrifugation at 45,000 x g for 40 h in cesium chloride (1 Streptomycin (25) 9.5 9.5 8.0 9.6 8. Unlike the yellow-pigmented Thermlus strains previously (Table 1) . Hensel et al. (9) observed similar spectra for described by Munster et al. (15) , all of the pink-pigmented acetone extracts of strains Hi and H3, which were described strains we examined were resistant to kanamycin at a as having orange and cherry-red colonies, respectively. concentration of 5 ,ug/ml. Resistance to nalidixic acid and
The moles percent G+C in the DNA of all the pinksulfafurazole was observed in all strains. Previous studies pigmented strains was in the range of 59 to 63. This is slightly (15) showed a variation in susceptibility. As in previous lower than the moles percent G+C generally found in the studies (15) , all strains we studied were resistant to nalidixic yellow Thermus strains.
acid. Susceptibility to 1-lactam antibiotics was similar to
Neither the three Icelandic red-pigmented strains used for that described in previous reports (9, 10, 15) . In contrast to preparing labeled DNA nor the type strain of T. ruber the strains examined by Munster et 
